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Abstract

The purpose of this paper is to compare the success achieved in students before and during the pandemic, as well as
the comparison between the two schools. Tables and graphs are used for data processing using Exel program. The
research sample consists of a total of 106 individual high school students in the Tetovo region.

In this paper we will consider some applications of the chi-square test. The data for this research were taken from the
electronic diaries of the monolingual high school Second Gymnasium “7 Marsi” - Tetovo and the bilingual vocational
high school of economics “8 Shtatori” -Tetovo.

Through the results and data collected we try to show the success of students during and before the pandemic. We
also compare the connection between two high schools in the municipality of Tetovo.
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1. Introduction
Given that the pandemic affected the whole world, it significantly affected the educational process,
which is the purpose of this research.
The study describes a research with the help of chi-squared test. The issue is whether or not there
is independence from each other. We will use this test of independence to determine the
comparison between two high schools in the municipality of Tetovo. We pay special attention to
the results achieved for each case separately.
The data for the high school "7 Marsi" -Tetovo and the vocational high school "8 Shtatori" -Tetovo
are given with the following table:

Table 1. Success of students before the time of the pandemic

Macedonian English German
Schools language language language Economics Business Total
"7 Marsi" 1,98 1,79 2,42 2,26 2,3 10,75
"8 Shtatori" | 3,32 3,02 3,39 3,58 3,81 17,12
Total 5,3 4,81 5,81 5,84 6,11 27,87

The independence test is a comparison of the differences between the observed and expected
values. In this test, we need to calculate the expected value using the total row and column from
the table. The expected value for each of the possible results in the table can be calculated with the
following formula:

(Total row) (Total column)

E ted =
xpected frequency Total number of observations

In the table above, we have calculated the sum (total) of the row which is 10.75, while the total
of the column is 5.3; 4.81; 5.81; 5.84; 6.11 respectively. Using the formula, we find the
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following expected frequencies for the possible results and by modifying the above table we
obtain :

Table 2. Expected frequencies for subjects before the time of the pandemic

=
School /| .8 o - | 8 - -
Subject | S8 BE| =5 TE| 5| BE| E| BE| g| B
o3 83 Z 3 2 32 g 3 2 3 2 2 32 = 2 2 =
g Q. o &b 20 a o 5 o o 15) o o 2] & o =
S§ H&| 58| S&E| SE| SE| 5| AE| A Sg&E| S
"7 1,9 2,2 10,7
Marsi" 8 2,04 1,79 1,86 2,42 2,24 6 2,24 2,3 | 236 5
"8
Shtatori | 3,3 3,5 3.8 17,1
" 2 3,26 3,02 2,95 3,39 3,57 8 3,59 1 3,75 2
5,8 6,1 27,8
Total 5,3 4,81 5,81 4 1 7

From the Table 2 we can calculate the chi-square statistics. We first create a hypothesis based on
our research question. The null hypothesis is that there is not a large difference in student success
between two schools. Therefore, the hypotheses can be defined as follows:

Null hypothesis :

Hy: O = E(There is no major difference in student success between the two schools)

Alternative hypothesis:

H,: 0 # E(There is a big difference in student success between the two schools)

Using the Table 2, we calculate the degrees of freedom and chi-square statistics. The formula for

calculating chi-square statistics is:
2
4= Z (0—-E)
E

where O-is the observed frequency value for each event, while E-is the expected frequency value

for each event.
Table 3. Table for chi-square statistics before the time of the pandemic

o]
2|z 5 5 5 g
?D =] ] =} o =} = =
| 5| 2 2| 2 A 2 | 0—sy 2
School/Sub = g S =3 =3 =3 - =
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19 |20 L7 | 1.8 24 |22 22 |22 2,3
"7 Marsi" 8 4 0,002 9 6 0,003 2 4 0,014 6 4 0,0002 23 |6 0,002
33 132 3,0 129 33 135 35135 3.8 | 3.7
"8 Shtatori" | 2 6 0,001 2 5 0,002 9 7 0,009 8 9 0,00003 | 1 S 0,00096
438 5,8 5,8 6,1
Gjithsej 53 1 1 4 1

0 - )2
42 = Z % — 0,03419

Degrees of freedom can be calculated as follows:
df =(C-1DR-1)=Q2-1)6B-1)=4
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From the standard chi-square distribution table, we see that the critical value for the chi-square is
9,488 (with significance @ = 0,05). Since the chi-square value of 0,03419 is less than 9,488 we
can conclude that there is no major difference in student success between the two schools. The
graphical representation of pre-pandemic student success is given below
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Graph 1. Student success before the time of pandemic

From the graphic presentation, we notice that the success of vocational high school students has
higher success compared to other school.

In the following we see the success of students during the time of the pandemic.
Table 4. Success of students during the pandemic

School/Subject | Macedonian English German Economics Business Total
language language language
"7 Marsi" 3,17 1,96 3,15 2,75 2,74 13,77
"8 Shtatori" 3,55 3,3 3,92 3,98 4,09 18,84
Total 6,72 5,26 7,07 6,73 6,83 32,61

Similar to the above, we find the expected frequencies for each subject and then find the chi-square
for student success during the pandemic. We first create the hypothesis that no difference is
expected in student achievement during and before the pandemic.

Therefore, our hypotheses can be defined as follows:

Null hypothesis :

Hy: 0 = E (no difference is expected in student achievement during and before the pandemic
between research schools)

Alternative hypothesis:

H,: 0 # E (significant difference in student success during pandemic time is expected between
the schools involved in the research).
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Table 5. Expected frequencies and chi-square statistics for subjects during the pandemic
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In this case, the degrees of freedom are

df =C-1DR-1D=2-1)GB-1)=14
From the standard chi-square distribution table, we see that the critical value for the chi-square is
7,779 (with significance @ = 0,05). Since the chi-square value of 0,1528 is less than 7,779 we can
conclude that no difference is expected in the success achieved by students during the pandemic
and before it between the schools under research. The graphical representation of student success
during the pandemic time is given below
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Graph 2. Student success during pandemic
From the graphic presentation it can be seen that the success of students during the pandemic in
both schools has increased significantly, which means that our hypothesis that no difference is
expected in the success of students during the pandemic and before it between the two schools is
not true.

2. Conclusion

Through the results and data collected we conclude that the success achieved by students during
the time of the pandemic has a significant increase. Also, the comparison between the two schools
shows that the vocational high school “8 Shtatori” has a higher success compared to the other
school. For students of vocational high school of Macedonian ethnicity success is higher both
before and during the pandemic.
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